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Abstract 
This article summarizes the separated Evolutionary Algorithm in fractal algorithm of Diffusion Limited Aggregation 
model (i.e. DLA model) and put forward the virtual plant growth realization in computer based on DLA model. The 
method is carried out in the VB6.0 environment to achieve and verify the plant growth based on DLA model. 
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1. Introduction 
Plant is an important part of nature, and it affects all the aspects in our daily life. With the development 
and research of Fractal theory, virtual plant growth has become a hot issue in human research. Their 
research in agriculture and forestry, green landscape design, education, entertainment, business and other 
areas plays an important role, with broad application prospects. Therefore, how to establish an accurate, 
effective plant simulation is the top priority of the research direction. Since 1981, Thomas A.witten and 
Leunard M. Sander in the American Echlin Inc. have proposed a conceptual model "Diffusion Limited 
Aggregation Model", ie.DLA (Diffusion Limited Aggregation) model, which  continuously improve to 
provide a new way for the plant configuration. This article summarizes the DLA model algorithm, with 
using VB6.0 to carry out program demonstration on the model. 
2. The fractal evolutionary algorithms of DLA model 
In the DLA model, the growth process : each particle release from a certain external area at a time, and 
does the random movement. When it contact with the growing condensation, it will permanently attach to 
them, that is, it is concentrated on the top of condensation. Each step of the particle free-floating is totally 
random. 
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2.1 The establishment of two-dimensional cellular automation 
In 1950s, in order to study the possibility of robots’ self-replication Stanislaw M. Ulam and John von 
Neumann presented a kind of algorithm named cellular automata (Cellular Automation, CA). The 
algorithm adopts the particle interaction rules to produce the overall copy configuration in the end. Cellular 
automata have become a theoretical framework of the complex system behavior, also is an embryonic of 
artificial intelligence. DLA model is a typically irregular fractal growth; the growth rule is to start in a two-
dimensional grid, so the primary task of the DLA model achievement is to establish two-dimensional 
cellular automata. In terms of artificial intelligence, two-dimensional cellular automata can be considered 
as an intelligent part of the DLA model. 
The initial state of two-dimensional cellular automation is a a × a grid, the grid of upper-left corner is 
(0,0), the grid of lower right corner is (a-1, a-1), and the initial state of each grid is 0 (color), that is F (x, y) 
= 0. 
Set x0 = a / 2, y0 = a / 2, F (x0, y0) = 1, put a seed in the center of this grid here (x0, y0), make the point (x0, 
y0) as the center, divide the points into several levels which beyond the point (x0, y0), 8 points next  to point 
(x0, y0) as the first layer, 16 points close to the first layer exterior  as the second layer, 24 points close to the 
second layer outside as the third layer, and so on. 
Theisgrid totally has a / 2 level, and set k as Level, from k = 1 to k = a / 2, to do the following cycle: 
 ķ Set any arbitrary point in the No. k layer as (xi, yi), then determine the current state of the 8 points 
near to it; if F (xi-1, yi-1) + F (xi, yi-1) + F (xi +1, yi-1) + F (xi +1, yi) + F (xi +1, yi +1) + F (xi, yi +1) + F (xi-1, yi +1) 
+ F ( xi-1, yi) = odd, then F (xi, yi) = 1, or F (xi, yi) = 0; when all the points in each level are finished 
judging ,then do the next step. 
ĸColor the points which meet F (xi, yi) = 1. 
 Ĺ if k = k +1, return to step , until the ķ end of cycle. 
2.2 The fractal evolution process of DLA model 
The establishment of Two-dimensional cellular automata is the prerequisite and basis of the fractal 
evolution process of DLA model. After finishing the establishment of two-dimensional cellular automata, 
make the grid division, and require that each grid size corresponds to each particle size, The fractal 
evolution algorithm steps of DLA model are as follows: 
ķ Set the display window resolution as a × b, portray a point in (a / 2, b / 2) to make it as the core 
particle (i.e. virtual seeds of plant). 
ĸ Set the radius of condensation range as R, fix the effective condensation radius as R = R0 ± 5, and 
the uncondensational range is R  R0 +10. Set dist as the distance which is between moving particles and a 
given location in condensation. 
ĹRelease one particle from the random location in the circle with radius R at a time, and the particle 
will move in a horizontal plane by the way of Brownian motion. 
ĺ Determine the state of four positions next to the moving particle at any time (up, down, left, right) 
state, that is, read the color value of four locations, if there are not found any particle, then the moving 
particles continue to move; if found particles there, the moving particle will stop to move, color the 
position in the form of condensation’s color, the program returns to the step Ĺ, and re-release particles. 
At the same time, make a judgment of the distance dist between moving particles and the center of a 
circle, if dist <R0, R0=dist; if dist> Rmax, then the particle will disappear in this position, that is, make the 
location with background color, the program return to step Ĺ, re-translate particles, complete the 
corresponding cycles, then end the program. 
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Figure 1. The fractal evolution process of DLA model 
3. The research on Virtual Plants Growth Based on DLA Model 
3.1 Algorithm theory 
ķDraw a straight line L in the bottom of the drawing area, make the straight line L as the space plane 
for plant growth, and plants will began to grow relying on this line. 
ĸIn the top of the line L, there is a virtual line L ' from the straight line d, generate a random particle in 
L', and the random particle can make left, down, or right-three random motion. 
Ĺ Determine the moving particle at each step toward left, down, right whether the neighbors contain 
particles, if there is, glue it(straight line L is seen as a long list of particles), if not, continue to move. When 
the random particle move beyond the range from the left end to right end of line L, this particle will 
disappear, and a new random moving particle will generate in the line L ' at the same time, then continue to 
walk down according to the way of step ĸ; while the moving particles are stuck to somewhere, the virtual 
line L 'position will be adjusted to maintain the distance between L' and the newly pasted particle as d, then 
a new particle will be generated on the line L ', and make new particles repeat steps ĸ to continue move 
down.. 
3.2 Algorithm Design 
At the beginning, the condensate seeds p, q, R0 are respectively the x coordinate of the seed particles, y 
coordinates and radius of the scope of cohesion. In the VB environment, the DLA process is compiled to 
construct a DLA model, the algorithm is as follows: 
Private Sub DLA(R As Integer, p As Integer, q As Integer, v As Integer) 
  Dim   'Initialization parameters  
loop0: 
  Randomize (Time) 
  m = (p + q) / 2 
  Rx = Int((2 * m + 1) * Rnd) - m        'X direction random range 
  Ry = d - R 
  x = Rx + p 
  y = Ry 
  DoEvents 
Loop1: 
  Xb = x: Yb = y 
  If Point(x, y - 1) = vbBlack Or Point(x, y + 1) = vbBlack Or Point(x - 1, y) = vbBlack Or Point(x + 1, 
y) = vbBlack Then GoTo loop2 
Rmax
R
R0
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  If x < (p - 100) Or x > (q + 100) Then Me.PSet (x, y), C: GoTo loop0  'Beyond the linear range of 
point will be erased 
  twd(1) = Sgn(Rnd - 0.5): twd(2) = Int(Rnd + 0.5) ' Determine the random point 
  x = x + twd(1): y = y + twd(2) 
  Me.PSet (Xb, Yb), C: Me.PSet (x, y) 'Erase the old point to draw new point 
GoTo Loop1 
loop2: 
   Me.PSet (x, y), vbBlack 
   d = y 
   GoTo loop0 
End Sub 
4. Results 
The initial parameters of DLA model simulation of plant growth are given, and the random 
condensation particles are p = 195, q = 390; radius R = 50, v = 400. Painting a straight line, random 
particles will fall from the above down the plane, and generate random particles in the initial state; 
according to the above conditions and the parameters and initialization factors, virtual plant growth results 
based on Evolutionary Algorithms of DLA model are shown in Figure 2 and Figure 3. 
 
 
Figure 2. The earlier growth results of virtual plants based on DLA model 
 
 
 
 
Figure 3. The growth results of virtual plants based on DLA model 
5. Conclusion 
Based on the application of the fractal evolution algorithm of DLA model in plant simulation, this 
paper proposes a realization way of fractal evolutionary algorithm based on DLA model to do the plant 
growth simulation in computer. The experiment results show that the algorithm can achieve the realistic 
simulation of plant growth, which also has some reference value to the virtual scene structure of three-
dimensional animation . 
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